INTRODUCTION
Probiotic functional foods are becoming increasingly popular in the diets of people in Australia and in the western world. Probiotics are 'living microorganisms, which ensure the population of beneficial microflora in the human gastrointestinal tract while controlling potentially harmful gastrointestinal flora.' Several health benefits have been claimed to be associated with the consumption of products containing probiotic bacteria such as Lactobacillus acidophilus and bifidobacteria including improved digestibility, anticarcinogenic effects, stimulation of host immunological system, and maintenance of an improved intestinal bacterial composition (3, 11) .
Soybeans have been one of the most important nutritional sources for oriental people for many centuries due to high protein content, well-balanced amino acid pattern and high unsaturated fat content. One of the main objections to soymilk is their bean flavour due to the unpleasant off-flavour of n-hexanal and pentanal, which are naturally present in soymilk (5). Scalabrini et al. (10) have shown that bifidobacteria can metabolise nhexanal and pentanal and reduce the off-flavour.
On average, moisture-free soybeans contain about 35% carbohydrates, the second largest component in soybeans (10 Metabolism of n-Hexanal and Pentanal in Soymilk by Bifidobacteria The contents of n-hexanal and pentanal in commercial soymilk are shown in Table 2 . The initial contents of n-hexanal and pentanal in soymilk were 12 .4 and 8.8 ppb, respectively. Metabolism of these compounds was observed for all strains of bifidobacteria. The consumption pattern of these compounds differed among strains. All strains metabolised pentanal completely in 48 hr of incubation. The utilization of n-hexanal after 48 hr of incubation varied, with strains B. infantis 1912 and B. pseudolongum 20099 utilising completely , whereas with B. bifidum 1901 and B. longum 1941, there was a decrease of 81% and 78%, respectively. There were no changes in concentration of n-hexanal and pentanal in control soymilk without any bifidobacteria.
Scalabrini et al. (10) reported n-hexanal and pentanal concentrations in soymilk of 16.5 and 8.9 ppb, respectively. After 24 hr of fermentation n-hexanal was reduced to 4 ppb, whereas pentanal was no longer detectable. In our investigation, hexanal was better metabolised by bifidobacteria than pentanal. These differences could be due to variations in strains. The mechanism of utilization of n-hexanal and pentanal is not completely understood. Bifidobacteria possess complex 'Based on decrease in pH and increase in OD of the medium .
enzyme systems, which may be responsible for breakdown of these compounds.
Carbon Utilization Test Table 3 shows the utilization patterns, based on carbon utilization test, of glucose, raffinose, and stachyose by 1 strain each of S. thermophilus, L. delbrueckii ssp. bulgaricus, L. acidophilus and 4 strains of bifidobacteria. Glucose was utilized by all groups of bacteria; however, raffinose and stachyose were utilized by Bifidobacterium strains only.
In the study of Scalabrini et al. (10) , bifidobacteria metabolised raffinose completely after 48 hr incubation, whereas stachyose was reduced by 27 to 65%. Ingestion of oligosaccharides has been reported to provide several health benefits including increase in the bifidobacteria population in the colon, reduction of toxic metabolites and detrimental enzymes, prevention of constipation, reduction in serum cholesterol, and anticarcinogenic effect (6) . Thus small concentration of raffinose and stachyose left in the fermented soymilk may be beneficial to consumers.
Growth and Activity of Bifidobacteria in Stachyose and Raffinose in Reconstituted Skim Milk Table 4 shows the mean doubling time of 4 strains of bifidobacteria grown in skim milk in the presence of stachyose or raffinose. Mean doubling time was used as measure of the efficacy of stachyose and raffinose in modulating growth rate of bifidobacteria. In general , the doubling time decreased with raffinose and stachyose as compared to control samples. Raffinose was more effective in enhancing growth rate of 2 strains of bifido- Table 4 . Mean doubling time of Bifidobacterium spp.
in skim milk containing stachyose and raffinose.
'Mean doubling time (Td) = In 2//i .
(Specific growth rate) = In X2-X1/T1-T2, where X2 and X1 are cell density at time T2 and T1. 
